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(57) Mecanismc reversible a enlrainement sans 
enpTCiiage destine a une cle a douilies comprenani un 
element entraine muni d'unc bride suppon de centrage 
superieure et d'une cage support de centrage infcrieure, 
entre lesquelles se trouvc une surface en forme de came 
amour de la circonference definissant irois ram pes 
bidirectionnelles symeihquement opposees. L Element 
entraine est centre axialement dans un element 
d cmrainemeni delimitant un alesage cylindrique rond, 
entre leque) chaque rampe bidirecti onnelle forme un coin 
droit et un coin gauche. Entre chaque rampe 
bidirectionnelle se trouvenl deux rouleaux cylindriques 
maintenus eloignes dans leurs coins gauche et droit 
respecufs par un ressort a lame. La circonference a 
carries de 1 elemeni entraine n* entre pas en contact avec 
la circonference interieurc de 1 'alesage dans lequel 1c 
mecanismc est centre. Les rouleaux de plus grand 
diametre ct la pression des ressprts a lame offrent une 
resistance de fronemcnt adequate pour immobiliser 
J* element entraine tandis qu'un selecteur rotaiif au pouce 
pennet de surpasser une detente a ressort et a tige pour 
decoincer soit les trots rouleaux gauches ou les trois 
rouleaux droits pour changer ]e sens de Pen train em ent. 
Cela permet de modifier d'une seule main 1c sens de 
l'entrainemeni. Les rouleaux de plus grand diamctre 
permetieni cgalement d obtcnir un roeillcur blocage de 
1" entrain em ent et ils resisteni mieux aux panicules et aux 
imperfections provoquees par 1'usure ct par la 
contamination. 



(57) A reversible gearless drive mechanism for a socket 
wrench comprises a driven member having an upper 
centering suppon flange and a lower centering support 
race, between which is a cam-like area around the 
circumference defining three symmctricalh' opposite bi- 
directional ramps. The driven member is axially centered 
within a drive member defining a round cylindrical bore, 
between which each bi- directional ramp forms one right 
hand wedge and one left hand wedge. Between each two 
bi-directional ramps are two cylindrical rollers held apart 
into their respective left band end right hand wedges by 
a leaf spring. The cammed circumference of the driven 
member does not contact the inner circumference of the 
bore for centering support permitting the use of larger 
diameter rollers relative to the diameter of the bore in 
which the mechanism is centered. The larger diameter 
rollers combined with the pressure of the leaf springs 
provide adequate friction drag to hold the driven member 
stationary while a thumb operated rotary selector switch 
o\-ercoroes a spring and pin detente to un wedge either the 
three left hand or the three right hand rollers to change 
the direction of drive. This permits a change in drive 
directions with only one available hand. The larger 
diameter rollers also provide a more positive lock for the 
drive and are more tolerant to small particles and 
imperfections caused from wear or contamination. 
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CAM DRIVE KECRAHISM 



The present invention relates to a reversible gear less 
drive mechanism that would ordinarily he in the head of a 
socket wrench. 

This type of mechanism is desirable because it can 
provide no noticeable f ree-pley between the drive stroke and 
return stroke of the wrench. 

It is common for mechanisms of this type to comprise a 
driven member with ramps around the circumference, centered 
within a drive member defining a round cylindrical bore, 
between which a number of rollers are located such that they 
may wedge between the reaps and the bore to lock the two members 
together wherein the ramped surface of the driven member 
protrudes out to contact the inner circumference of the bore in 
at least three places for axial centering. This extra material 
reduces the available space for the drive rollers thus 
limiting the diameter of roller that can be used. 2 have found 
that the smaller the diameter of the roller used in such a 
mechanism, the more susceptible it is to slip or skid over 
small particles or imperfections such as from wear or 
contamination. The smaller the diameter of the roller the more 
precise control and positioning are required to achieve the 
desired wedging action. 

A common means of reversing the direction of drive in this 
type of mechanism is by means of a driven member in which a 
square out-put for attaching to a, socket can be pushed through 
the center to extend out either the top or the bottom to provide 
reverse by removing the socket and turning the wrench over and 
re-attaching the socket. Another means of reversing the drive 
is by a rocker switch that requires both vertical and rotary 
motion to cause it to re-position the rollers to reverse the 
drive. Both of these types of reversing may be inconvenient in 
the event of unthreading a bolt and as the bolt is backing out, 
the socket wrench is backed up against an obstruction. The 
wrench may not be pulled off the socket and a vertically 
operated switch may not be possible to operate to reverse the 
drive to thread the bolt in and remove the wrench. 

It is also common for mechanisms of this type to use a 
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rotary reverter switch that may require the use of two bands to 
reverse the drive. One hand may be required to Jwld the socket 
attached to the driven member while the other hand rotates a 
selector switch to over cone a detente preventing the internal 
mechanism iron Just rotating around within the bore as there is 
no integral means of holding the driven member stationary 
while re-positioning the rollers. 

It is desirable to have a mechanism of this type that can 
be reversed with one hand, by soae rotary or horizontal Mans 
that may avoid obstruction/ comprising the largest diameter 
rollers possible relative to the diameter of the bore in the 
drive member, providing a more positive reliable lock for the 
drive. The present invention relates to a reversible geariess 
drive mechanism for a socket wrench that may be reversed with 
one hand by a rotary means and may comprise larger diameter 
cylindrical rollers than other designs. 

The present invention consists of a reversible geariess 
drive mechanism for a socket wrench. The mechanism comprises a 
driven member having an upper centering support flange 
defining a detent hole and a lower centering support race, 
between which is a cammed area around the circumference 
defining three symmetrically opposite bi-directional ramps, 
below which is a means for attaching a socket. It is preferred 
that the cammed circumference be made up of three lobes 
forming three symmetrically curved sides, each lobe being a 
high point around the circumference forming a bi-directional 
ramp. The driven member is axielly centared within a drive 
member defining a round cylindrical bore between which each 
bi-directional ramp forms one right hand wedge and one left 
hand wedge* The cammed circumference of the driven member does 
not contact the inner circumference of the bore allowing it to 
be of a reduced diameter providing more area between the ramps 
and the bore for the use oi larger diameter rollers. Six 
cylindrical shaped rollers located around the cammed 
circumference of the driven member, one roller on either side 
of each of the three bi-directional ramps within the 
circumference of the bore for a total of three left hand and 
three right hand drive rollers. Three leaf springs located 
around the cammed circumference of the driven member within 
the circumference of the bore such that they link the six 
rollers into three pairs, holding each pair apart into their 
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respective left hand end right bend wedges formed between the 
bi-directional reaps end the inner circumference of the bore. 
A flet circuler selector switch heving three legs, the legs 
located equidistant eround end within the circuaferenee on the 
lower side end en ere* between one leg end e centrel exis 
defines two detente notebes.The selector is axielly mounted 
on top of the drivan meaber so that the legs protrude down 
through three fluted areas within the outer circuaferenee of 
the upper support flange. Eech leg is loceted between each two . 
roller peirs defined by the leaf springs. When the selector 
switch is rotetad in the des'ired drive direction, the three 
l.gs unsaet either the three left hand or three right hand 
orive rollers from their wedges which apply pressure on the 
three leaf springs which in turn apply pressure directly on the 
remaining three rollers holding them into their respective 
wedges such that they will instantly wedge and lock the drive 
in one direction of rotation and unlock and slide along the 
inner circumference of the bore in the opposite direction of 
rotation. A detente spring and pin located in the detente hole, 
such that the pin will align with either of the two detente 
notches on the selector switch, provides e means for holding 
the selector switch in either one of two positions unseeting 
either the three left hand drive rollers or the three right 
hand drive rollers. The driven aeaber aay be held stetionery by 
Beans of friction between the lerger diameter rollers end the 
bore, due to the leef spring pressure, while the selector 
switch is roteted overcoming the detente to change the 
direction of drive. The turning radius of the selector between 
detente positions is approximately 1/18 of a turn. The larger 
diameter rollers are less likely to slip or skid over saell 
particles or imperfections such es fromweer or contamination. 
The larger diameter rollers paired in the leef spring 
configuration may hold the driven member stetionery while the 
selector is roteted overcoming the detente requiring the use 
of only one hand to reverse the direction of drive. The 
rotery switch is unlikely to become inoperetive due to an 
obstruction. 

The invention, es exeaplif ieo by e preferred embodiment, 
is described with reference to the drewings in which t 

Figure 1 is en exploded view of an embodiment of e cam- 
drive mechanism for a socket wrench of the invention: 
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and 

Figure 2 is a bottom view of element 40 of Figure 1; and 

Figure 3 is a bottom view of element 12 of Figure 1; 
and 

Figure 4 is a top perspective view of elements 68,70, and 
72 of Figure 1; and 

Figure 5 is a perspective view of a preferred 
embodiment of a cam-drive mechanism. 

Referring to the drawings, the embodiment of the 
invention shown, a cam drive mechanism for a socket wrench 10 
comprises a driven member 12. The driven member has an upper 
support flange 14 defining three fluted areas 15,16, and 17 
around the circumf erence and a lower support race 18 between 
which is a cammed area around the circumference 19 as may be 
seen in Figure 1« The cammed area defines three lobes 20,22, 
and 24 forming three symmetrically opposite curved sides 
26,28. and 30 as may be seen in Figure 3. Below the lower 
support race is an area defining a groove 32 around the 
circumference below which is a standard means for attaching to 
e socket* Located downward from the top side of the driven 
member at a point away from center directly over one of the 
lobes is an area defining a detente hole 34. Centrally located 
on top of the driven member is a dowel 36 having a central area 
defining a threaded hole 38 down into the center of the driven 
member. A round flat selector switch 40 having three legs 
42,44, and 46 around within its circumference on the lower 
side and an area defining two detente grooves 48 and 50 as can 
be seen in Figure 2 , is located such that the three legs pass 
through the three fluted areas in the upper support flange, 
leg 46 passing through fluted area 15, so that one of the two 
detente notches align with a detente pin 52 held upwardly by a 
spring 54, both located in the detente hole. The selector has 
an area defining e central axis 56 in the center such that the 
axis fits over the dowel allowing a machine screw 58 to retain 
the selector. The driven member combined with the axial ly 
mounted selector are centrally located within a drive member 
60 defining a round cylindrical bore 62 and a top and bottom 
counter- bore 64 and 66. The upper support flange rests in the 
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upper counter bore providing axial centering support for the 
driven member plus radial support when e socket is pulled off 
of the member. Sis cylindrical shaped rollers are located 
around the circumference of the driven member , two rollers 
between each two lobes on the canoed circumference such that 
each pair will be held apart into either a left hand or a right 
hand wedge between the lobes and the bore by one of three leaf 
springs 68 for a total of three right hand drive rollers 70 and 
three left hand drive rollers' 72. A round, flat, lower 
centering support disk 74 , having an area defining a central 
axis 76, is located so the central axis fits over the lower 
support race of the driven member and the outer circumference 
fits into the lower counter-bore of the drive member. A snap 
ring* 78 is then inserted into the groove below the lower 
support race thus retaining the entire mechanism within the 
bore due to the upper support flange and lower support disk 
being retained one to another through the driven member into 
their respective counter- bores . The cammed area does not need 
to contact the inner circumference of the bore for axial 
centering support* This enables the cammed circumf erence of 
the driven member to be of a minimum diameter enabling the use 
of the largest possible cylindrical rollers for a given 
diameter of bore in the drive member. To change direction of 
drive the selector switch is rotated in the desired direction, 
the legs unseating the three previously wedged rollers and 
pushing them against the leaf springs which in turn force the 
previously un-wedged rollers into their respective wedges 
between the cammed surface and the bore. The wedged rollers 
try to roll and Instantly wedge between the cam and the bore in 
the drive direction of rotation and un-wedge and slide along 
the inner circumference of the bore in the opposite direction 
of rotation. While reversing the drive, the selector must 
overcome the force of the detente holding it in the present 
position. The presently wedged rollers hold the driven member 
stationary while the detente Is overcome. Then the leaf 
springs holding the previously un-wedged rollers into their 
wedges hold the driven member stationary, while the selector 
locates the selected detente. Large enough diameter rollers 
can be used to provide enough friction drag to hold the driven 
member stationary. This permits a change in drive directions 
with one available hand and using a thumb to operate the rotary 
selector by some means of gripping the circumference. 
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THE EMBODIMENTS OF THE XHVEHTION IN WHICH AM EXCLUSIVE. 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. A reversible gear less drive MChiaiw for a socket 
wrench, comprising: 

a driven member having an upper centering support flange 
def ining a detente hole and a lower centering support race, 
and a earned area around the circumference between the 
flange and the race defining three symmetrically opposite 
bi-directional ramps/ with a means for attaching a socket 
below the race; and 

a drive member defining a round cylindrical bore having 
a counter bore top and bottom, axially centering the driven 
©ember within the bore and the bi-directional ramps on the 
driven member each forming one right hand and one left hand 
wedge between the drive member and the driven member; and 

six cylindrical shaped' rollers located around the 
cammed circumference of the driven member, one rollar on 
either side of each of the three bi-directional ramps within 
the circumference of the bore for e total of three left band 
and three right hand drive rollers; and 

three leaf springs located around the cammed 
circumference of the driven member within the circumference 
of the bore such that they link the six rollers into three 
pairs, holding each pair apart into their respective left 
hand and right hand wedges formed between the bi-directional 
ramps and the inner circumference of the bore; and 

a flat circular selector switch having three legs, the 
legs located equidistant around and within the 
circumference on the lower side and an area between one lag 
and a central axis defining two detente notches, located 
such that the legs protrude down through the upper support 
flange between aach two roller pairs defined by the leaf 
springs such that when the selector switch is rotated in the 
desired drive direction, the three legs unseet either the 
three left hand or the three right hand drive rollers from 
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their wedges applying pressure on the three leaf springs 
that in turn apply pressure directly on the reaaining three 
rollers holding then into their respective wedges such that 
they will instantly wedge and lock the drive in one 
direction of rotation and unlock and slide along the inner 
circumference of the bore in the opposite direction of 
rotation; and 

a detente spring and pin located in the detente bole such 
that it will elign with either of the two detente notches on 
the selector switch providing a »eans for holding the 
selector switch in either one of two positions, unseating 
either the three left hand drive rollers or the three right 
hand drive rollers; and 

a flat circular lower- centering support disk located 
within the lower counter bore of the drive member defining a 
round central bore providing axial centering support around 
the lower support race of the driven member. 

2. A mechanism as claimed in claim X, wherein the driven 
member has three lobes around the cammed circumference 
forming three symmetrical curbed sides, each lobe defining 
one bi-directional ramp. 

3. A mechanism as claimed in claim 1 , wherein the bi- 
directional ramps do not contact the inner circumference of 
the bore. 

4. A mechanism as claimed in claim 3. wherein the driven 
msmber will be held stationary by means of friction between 
the rollers and the bore due to the leaf spring pressure, 
while the selector switch is rotated overcoming detente 
pressure to change the direction of drive* 

5. A mechanism as claimed in claim 4, wherein the turning 
radius of the selector switch between right hand drive and 
left hand drive is approximately 1/18 of a turn. 

6. A mechanism as in claim 1, wherein the upper support 
flange defines three fluted areas from its circumference 
providing a means for the legs on the selector switch to pass 
through the upper support flange. 
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